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1.0BIIAA XAPAKTEPUCTHUKA PABOYENl TIPOTPAMMBI VYUYEBHOM
JTACIATITAHBI
XUMUS

1.1.00s1acTh IPUMEHEHHUS TPOrPAMMBI

[Tporpamma y4eOHON IUCHUILIMHBI SIBISAETCS YacTblO OCHOBHOW TPO(eCCHOHAIBHON
oOpa3oBatenbHOW mporpamMmbl B cooTBercTBUUM ¢ PI'OC mo mpodeccun 15.01.05 Cpapuruk
(py4HOM M YaCTHYHO MEXaHU3UPOBAHHOW CBAPKH (HAIUIABKN).

1.2. MecTt0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOH  MNpo(ecCHOHAIBLHOM
0o0pa3oBaTeIbHOI MPOrpaMMbI

VY4yebHas qUCUUIUIMHA «XUMUS» OTHOCUTCS K AMCHUINIMHAM 0011e00pa30BaTeIbHOIO IIUKIIA
OCHOBHOHM TpodeccHoHaNbHOM 00pa3oBarenbHOM mporpammbsl o npodeccun 15.01.05 Capuuk
(py4HOH M YaCTUYHO MEXAHU3UPOBAHHOW CBapKM (HAILIABKH), U3y4aeTcs BO 2 CEMECTpe.

1.3. Lenu u 3a1a4u JMCHUILUINHBI — TPe0OBaHNS K Pe3yJIbTATAM OCBOEHUSI TUCIUTLINHBI

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI O0yYaOIIUICS TOIKEH YMeTh:

® Ha3bIBaTh: U3yYEHHBIC BEUIECTBA 10 TPUBUAIBHON WIIM MEXAYHApPOAHON HOMEHKIIATYPE;

® ONpPENEIATh: BAJICHTHOCTh M CTENEHb OKUCICHUS XHWMHYECKMX D3JIEMEHTOB, THII
XUMHYECKOM CBA3M B COCIMHEHMAX, 3apsA] HOHA, XapakTep Cpeabl B BOAHBIX PacTBOpax
HEOPraHMYECKUX U OPraHMYeCKUX COCIUHEHHMM, OKUCIUTEIb U BOCCTAHOBUTEIb, IPUHAIEKHOCTD
BEILECTB K pa3HbIM KJIACCAM HEOPTaHMYECKUX U OPIraHMYECKUX COCIUHEHUN;

® XapakTEepU30BaTh: AIEMEHTHl MaJbIX NEPUOJOB IO MX MNOJIOKEHHIO B Ileproanueckoit
cucreme J[.M.MenneneeBa; oOuiye XMMHYECKHE CBOMCTBAa METaUIOB, HEMETAJUIOB, OCHOBHBIX
HEOPraHUYECKUX W OPraHMYECKHX COEJAMHEHUN; CTPOCHHE M XMMHUYECKHUE CBOMCTBA HM3YUYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHMI;

e OOBACHATH: 3aBUCHUMOCTh CBONCTB BEIIECTB OT KX COCTaBa M CTPOEHUS, NPUPOIY
XUMUYECKOW CBSI3M (MOHHOW KOBAJICHTHOW, METAJUIMYECKOM W BOJIOPOJHOI), 3aBHCHMOCTH
CKOPOCTH XUMHUYECKOM PeaKkIMU 1 MOJIOKEHHE XMMUYECKOT0 pAaBHOBECHUS OT Pa3IMUHBIX (PaKTOPOB;

® BBHIMOJHATH  XUMUYECKUH  DKCHEPUMEHT: IO  pacHoO3HaBaHUIO  BaXKHEHIIMX
HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUI;

® [POBOAMTH: CAMOCTOSTENbHBIM MOUCK XUMHMUYECKOW HMH(OpPMAIMHU C HCIOJIb30BaHHEM
Pa3IMYHBIX MCTOUYHUKOB (HAYYHO-TIOMYJSPHBIX W3aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WnTepuera);

® JCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH Uil OOpabOTKHM M Mepelauyd XUMHYECKOU
UH(OPMALIMK U €€ TPEICTaBIECHUS B pa3IMYHbIX (hopMax;

e CBs3bIBAaTh: U3YUEHHBII MaTepHal co CBOEH NMpodeccuoHaIbHOM 1eATEIbHOCTHIO;

® pelaTh: pacyeTHbIE 33Ja4l 110 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

® JCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS UM YMEHUS B NPAKTUYECKOH AEATeNbHOCTH U
MIOBCEITHEBHOM JKU3HM JUISL:

OOBSICHEHUS! XUMUYECKUX SIBJICHUN, TPOUCXOISAIINX B IPHUPOIE, OBITY U Ha MPOU3BOJICTBE;
OIpEAEICHUsI BO3MOKHOCTU NPOTEKAHUSI XMMHYECKHMX IPEBPAIEHUN B PA3JIMUHBIX YCIOBUAX U
OLICHKH WX IOCJIEICTBHUI; 3KOJIOTMYECKH I'PAaMOTHOTO ITOBEJAEHUS B OKPYXKAIOLIEH CpENe; OLEHKHU
BIIMSTHUSL XMMHUYECKOT'O 3arpsi3HEHUST OKPYXKAIOUIEH Cpebl Ha OPraHU3M Y€JI0BEKa U JPYTHE JKUBbIE
OpraHU3Mbl; 0€30MacCHOr0 OOpalIeHHs ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMU U J1aOOPATOPHBIM
000pyI0BaHNEM; IPUTOTOBICHHS PACTBOPOB 3aJaHHON KOHIIEHTPALMHU B OBITY U Ha MIPOU3BOJICTBE;
KPUTHYECKOM OLIEHKH JOCTOBEPHOCTH XHUMHYECKOHW HH(pOpMAIMM, MOCTYMAoUel M3 pa3HbIX
HCTOYHHUKOB.

B pe3ynbpTaTe 0CBOCHHS NTUCIUTIUTMHBI 00YJIArOIITUICS JOJIKEH 3HATh:

® CMBICI IOHSTHI: BEIECTBO, XMMHUECKUN JJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE
aTOMHass ¥ MOJIEKYJspHasT MaccChl, MOH, aUIOTPONHUS, M30TONBI, XHUMHUYECKass CBs3b,
JNEKTPOOTPHULATEIBHOCTD, BAJIECHTHOCTD, CTENICHb OKUCIIEHUS, MOJIb, MOJIIpPHAsl Macca, MOJIAPHBIN
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00beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYISIPHOIO M HEMOJEKYJISPHOTO CTpPOCHUS,
pacTBOPBI, DJIEKTPOJIUT M HEDJIEKTPOJIUT, SJICKTPOIUTHYECKAs NUCCOIMALMS, OKHUCIUTENb U
BOCCTAHOBUTEINIb, OKHUCJICHHWE M BOCCTAHOBJICHHE, TEIJIOBOM J(PQEKT peakuu, CKOPOCTh
XUMHUYECKON peakIiy, KaTallu3, XUMHUYECKOe paBHOBECHE, YIJIEPOAHbIN CKeneT, PyHKIHOHAIbHAS
rpyIIa, u30Mepusi, TOMOJIOTHUS;

® CMBICI OCHOBHBIX 3aKOHOB XMMHH: COXPAHEHMsI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa
BelecTs, [lepuoanueckuii 3akon [[.U. Menaeneena;

® OCHOBHBIE TEOPUU XHUMHH: XUMHUYECKOW CBS3HM, OJICKTPOIUTUYECKON HCCOLMALINU,
CTPOEHHS OPTaHUYECKUX U HEOPTaHUYECKUX COCMHEHU;

e BaXHEHIIME BEIIECTBA U MAaTEPUANIbl: BAKHEHIIINE METAILJIBI U CILJIaBBl; CEPHAsi, COJISTHAs,
a30THas M YKCYCHas KHCJIOTBHI; OJaropoJHbIe Tra3bl, BOJAOPO, KUCIOPOJ, TaJIOTEHBI, LIETOYHBIC
METaJIJIbl; OCHOBHBIE, KUCIOTHBIE M aM(OTEPHbIE OKCHBI U TUAPOKCUIDI, IIET0UYH, YTICKUCIBIA U
YTapHBIN ra3bl, CEpHUCTBIN a3, aMMHUaK, BOJAA, IPUPOJAHBIN ra3, METaH, 3TaH, YTUJICH, alleTUJICH,
XJIOpUJ HATpus, KapOOHAaT W TUApOKapOOHAT HATpus, KapOoHat W Qocdar Kaibius, OEH30I,
METaHOJI U STAHOJ, CIOXHBIE d(PHUPBI, KHUPHL, MbLUIA, MOHOCAXapUAbl (TIIOKO03a), MOJUCAXAPUIBI
(kpaxMan M ULeJII0NI03a), AHWIMH, aMHUHOKHUCIOTHI, OENKH, MCKYCCTBEHHBIE U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, TJIaCTMACCHI;

BKJIaJ] POCCUMCKHX U 3apyOEKHBIX YUEHBIX, OKA3aBIIMX HAUOOJIbIIIEe BIUSHUE HA Pa3BUTHE
XUMUH.

B pesynbrare OCBOGHMS NHUCHUIUIMHBI OOYYaIOIUICS AOHKEH HMeTh MNPaKTHYeCKUi

OIBIT:
® 1CII0JIb30BaHMsI IPUOOPETEHHBIX 3HAHUN M YMEHUH B IPAKTHUECKON JAESATEIbHOCTH.
2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILJIAHBI
2.1. O06beM yueOHOI JMCHUIIJIMHBI M BUABI Y4eOHOH padoThl
Buj yueonoii pa6oTni O6beM yacosB
2 cemecTp
MakcumajbHas yyeOHas Harpyska (Bcero) 72
O0s3aTesIbHAsI AYIUTOPHAs YueOHAsi Harpy3Ka (Bcero) 68
B TOM YHCJIE!
JIEKINH 46
J1a00paTOpHbIE 3aHATHUS 10
MPAKTUYECKUE 3aHATUS 12
Koncynbranuum -
CamocrosiTesibHas paboTa o0yuyariierocs (Bcero) 4
IIpome:kyTouyHasi arTecTanus B GopMe 3a4eTa ¢ OLEHKOM




2.2. TeMaTHuyeCKMil IJIAH U COAEPKAHMUE YUeOHOM JUCHMIIIHMHBI Xumust
HaumeHoBaHue Conep:kanue y4yeO0HOro Marepuasa u GopMbl OPraHU3anUuM JAeITeJIbHOCTH 00y4a0IIMXCS Oo0bem | YpoBeHb
pa3iesioB U TeM 4acoB | OCBOCHHS
1 2 3 4
Paszpen 1. OBIIIAA U HEOPTAHUYECKASA XUMUA 39
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 3
OcHoBHblIe MOHATUS | OCHOBHBIC MOHATHS XUMUH. BemectBo. AToM. Mosekyna. XuMU4YecKuid anemMeHT. Aiorponus. [Ipocteie 2 1
M 3aKOHbI XUMHUH CIIOKHBIE BeliecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKHE 3HAKU U (POPMYIIBL.
OTHOCHUTENBbHBIE AaTOMHAsI U MOJIEKYJIsIpHas Macchl. KonndecTBo BellecTsa.
IIpakTnueckoe 3ansaTue Nel. [IpoBepka OCHOBHBIX 3aKOHOB XUMHUU. CTEXHOMETPUS. 3aKOH COXPaHEHHUS 1 2
Macchl BEUIECTB. 3aKOH MOCTOSHCTBA COCTABA BEILIECTB MOJIEKYJISIPHOU CTPYKTYpbI. 3aKOH ABOrajpo u
CJIEJICTBUS UX HETO.
Tema 1.2. Coaep:xanue y4eOHOIro MaTepHuaJia 5
Iepuoguveckuii [Tepuonnueckuii 3akon [I.1. Menneneesa. Otkpoitue .M. MenneneeBbim Ilepronnyueckoro 3akoHa. 4 1-2
3aKO0H H [lepuoanueckast Tabnila XUMHUECKUX SJIEMEHTOB — rpaduueckoe 0ToOpakeHHe MepruoJuIecKoro 3aKoHa.
Ilepuoanyeckas CrpyKTypa nepruogu4eckoi TabauIbl: Mepro/sl (Maiible ¥ OOJbIINE), TPYIIILI (IJIaBHAs U TOOOYHAas).
cucrema xumu4eckux | CtpoeHune atoMa u nepuoandeckuil 3akol .M. Menneneea. AToM — ciioskHas yactuna. S apo (IpoToHsl 1
3jaemenToB JI.U. HEHUTPOHBI) U 3JIEKTpOHHAs obosouka. M3oTonsl. CTpoeHHEe 37EKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
MenpeneeBa u MaJIbIX epruo0B. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOJIOB
CTpOeHHe aToMa (nepexoaHbIX 31eMeHTOB). [IoHsATHE 00 OpOUTaNX. S-, p- U d-opOUTaIN. DIEeKTPOHHbIE KOH(PUTypauu
aTOMOB XMMHMYECKUX 2JIEMEHTOB. 3HaUEHHE NIEPHUOJUIECKOIO 3aKOHA U IEPUOANYECKON CUCTEMBI
xuMHu4ueckux sneMeHToB J[.M. Menaeneesa sl pa3BUTHS HAYKW U IOHUMAHUSI XUMUYECKOW KAPTUHBI MUPA.
IIpakTnyeckoe 3anaTue Ne2. Cocras aroma. 1 1
Kontponbras padota Nel Ilepuoanuecknii 3akoH u [leproanyeckas cucrema xuMudeckux snemenTos J[. .
MenzeneeBa 1 CTPOEHUE aTOMa.
Tema 1.3. Conep:kanue y4eOHOTro MaTepuaa 5
Crpoenne BemecrBa | KoBaneHTHast xumMudeckast CBsi3b. MexaHH3M 00pa30BaHHs KOBAICHTHOH CBsI3U (OOMEHHBIN U JOHOPHO- 4 2

aKLENTOPHBIN). DINEKTPOOTpULATENbHOCTh. KOBaNEHTHBIE NONIsSIpHAs M HEMOJsipHas cBsA3u. KpaTHocTh
KOBAJICHTHOM CBSI3U. MOJIEKyIsIpHBIE N aTOMHBIE KPUCTAIIIMYECKHE pemeTku. CBOWCTBA BEIIECTB C
MOJIEKYJIAPHBIMU U @TOMHBIMU KPUCTAJUIMYECKUMU PELICTKAMH.

WNonnas xumudeckast cBsizb. Katnonsl, ux o0pa3oBaHue U3 aTOMOB B pe3yJbTaTe Mpoliecca OKUCICHHU .
AHUOHBI, UX 00pa30BaHUE U3 ATOMOB B pe3yJbTaTe Mpolecca BOCCTaHOBIEHHs. FIOHHas CBsI3b, KaK CBA3b
MEXJy KaTHOHAaMH U aHMOHAMH 3a CUET 3JIEKTPOCTaTHUECKOro nputskeHus. Kiaccudukanus noHoB: o
COCTaBY, 3HAKYy 3apsi/ia, HATMYHUIO TUAPATHON 00010uky. MoHHBIE KpHcTaInieckue pemerku. CBoicTBa
BEUICCTB C HOHHBIM TUIIOM KPUCTAJLINYECKON PEIIETKH.
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Mertanueckas cBsizb. MeTammnyeckass KpUCTaUIMYECKasl pelIeTka U METAUTUYECKass XUMUYECKas CBA3b.
ArperatHble COCTOSIHUS BEIIECTB ¥ BOJIOPOJIHAS CBSI3b. TBEP0€, KUIKOE U Ta3000pa3HOE COCTOSHUS
BemiecTB. [lepexo BelecTBa U3 OJTHOrO arperaTHOro COCTOAHMS B Jipyroe. BojopoaHas cBs3b.

Uucteie BemectBa u cMecu. [lonaTue o cmecu BemiecTB. ' oMoreHHbie U reteporeHnsie cMecu. Cocras
cMmeceii: 00beMHast 1 MacCoBast O KOMIIOHEHTOB CMECH, MAacCOBast J0JIsI IPUMECEH.

Hucnepcubie cuctemsl. [lonaTue o qucnepcHoit cucreme. [lucnepcHas ¢aza u AUCIIEPCUOHHAS Cpe/a.
Knaccudukanms nucrnepcHbix cucteM. [ToHATHE 0 KOJJTOMIHBIX CHCTEMaX.

IIpakTnyeckoe 3ansitue Ne3. Perenue pacueTHsix 3a1a4. PacueTsl MaccoBoi 1omu (Macchl) XMMUYECKOTO
COCUHEHHS B CMECH.
KonTponbnas pabora Ne2. CtpoeHue BelecTsa.

Tema 1.4.
Bonaa. PacTBopsbl.
DJIeKTPOJIMTHYCCKAS
AMCCOIHALIHS.

Coaep:xanue y4eOHOro MaTepHuaJia

(o]

Bopna. PactBopsl. PactBopenue. Bona kak pactBopureib. PactBopumocts BeniecTB. HackleHHsbIe,
HEHACBIIICHHbBIE, IEPECHIILEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTHU ra30B, KUAKOCTEH U TBEPIbIX
BEIIECTB OT Pa3INIHBIX (PAKTOPOB.

MaccoBast 1071 paCTBOPEHHOT'O BEIIECTRA.

DNEeKTPOIIMTUYECKAs TUCCOLMALMSL. DIIEKTPOIUTHI U HEANIEKTPOIUTHL. CTENeHb AIEKTPOIUTUUECKON IUCCOIHa-
1un. CUITbHBIE U cTa0ble 21eKTPOIUThl. OCHOBHBIE MOJIOKEHUS TEOPUU SJIEKTPOITUTHUECKON TUCCOIUAIIHH.
KI/ICJ'IOTI)I, OCHOBAHUSA U COJIM KaK JJICKTPOJIUTEI.

IIpakTnueckoe 3ansitue Ne4. Pacuer 3a1a4 Ha pacCTBOPEHHE BEIIECTB.

JlabopaTopnasi pabora Nel. IIpurotosieHne pacTBOPOB Pa3IMYHON KOHIIEHTPAIIHH.

Tema 1.5.
Kaaccndukanns
HEOPraHUYeCcKHuX
COoeTMHEHUH 1 NX

cBOMcCTBA.

ConepxaHue y4eGHOro MaTepuaJjia

Kucnotsl u ux cBoiicTBa. KHCIOTBI Kak AMEKTPONUTHI, UX KiIacCU(PUKAIMSA MO Pa3IUYHBIM MPHU3HAKAM.
XUMHYECKHE CBOMCTBA KHCJIOT B CBET€ TEOPUHU DIIEKTPOJUTHYECKON aucconuanuu. OcCOOEHHOCTH
B3aMMOJICHCTBUS KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHCIOT ¢ MeTaiiamMu. OCHOBHBIE CIOCOOBI
MOJTyYEHUS KUCIIOT.

OcHoBanus U ux cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, X KIACCU(PUKAIUS IO Pa3IMYHBIM MPU3HAKAM.
XUMUYECKHE CBOMCTBA OCHOBAaHWWA B CBETE TEOPHUM SIECKTPOJUTHYECKON aucconuanuu. Paznmoxkenue
HEPAaCTBOPHUMBIX B BOJIE OCHOBaHM. OCHOBHBIE CLIOCOOBI MOTYYSHHS] OCHOBAHHIA.

Conu u ux cBoiictBa. Conu Kak 3eKTpoiuThl. ColM cpeHuE, KUCIbIE 1 OCHOBHBIE. XUMUYECKUE CBOMCTBA
COJIEH B CBETE TEOPUH IIIEKTPOTUTHUECKOH auccoruanuu. CrocoOsl MOIydeHus Coeit.

Oxkcuapl u ux cBoiictBa. ConeoOpasyromue u HecosieoOpasyromue okcuabl. OcHOBHBIE, aM(OTEPHBIC H
KHCIIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHAA OT CTETIeHH OKHUCICHHS 00pa3yIoIero ero Merauia.
XHUMHUYECKUE CBOMCTBA OKCHAOB. [losrydyeHrne okcuaoB.

ENYES T

IIpakTnueckoe 3anaTue NeS. Pacuer 3a1a4 Ha XMMHUYECKHE CBOMCTBA KMCIIOT, OKCUOB.

Tema 1.6.
XuMHuueckKue

Conep:kanue y4eOHOTro MaTepuaa

©

Knaccupukanuss XuMudeckux peakuuil. Peakuuum coequHEHUs, pasJoXKeHHs, 3aMeIleHus, OOMEHa.
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peaKkumu. Karanutnueckue peaknuu. OOpatumble 1 HeOOpaTUMBble peakui. ['OMOreHHbIE U TeTEepOreHHbIE PEAKIIUH.
OK30TepMUYECKHE U  HHAOTEPMHUYECKHE peakuuu. TermoBoil 3¢p¢eKkT XUMHUYECKHX pPeakUui.
TepMoxnmuueckue ypaBHEHHUS.
OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U BOCCTaHOBJICHUE.
BoccranoBurens u okuciaeHue. MeTo| 3JeKTpOHHOro OajlaHca JJis COCTaBJICHUS! YPAaBHEHUH OKUCIUTENBHO-
BOCCTAaHOBUTEJIBbHBIX PEAKLIUN.
CkopocTh XxMMHMUYECKHX peakuui. IIoHATHE O CKOPOCTHM XMMHUYECKUX PEaKUUi. 3aBUCUMOCTb CKOPOCTH
XUMHAYECKHX PEaKIHid OT pa3iuyHbIX (PaKTOPOB: MPUPOABI PEArHPYIONIUX BEIIECTB, MX KOHLEHTPAIHH,
TEMIIEPATYPBHI, IOBEPXHOCTH COIIPUKOCHOBEHUS U UCIIOJIB30BAHUS KaTaJIU3aTOPOB.
OObpatumocTh XUMHUYECKUX peakuuid. OOpaTuMble U HEOOpaTUMBbIE peakuu. XUMUYECKOE pPaBHOBECUE U
CIOCOOBI €r0 CMEIIEHUs.
IpakTuyeckoe 3anaTue Ne6. CocTaBlieHHE OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMA METOJIOM 1
3JIEKTPOHHOI0 OajaHca
JlabopaTopunasi padora Ne2. lccnenoBanue BIMSIHMSI PAa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOMN 2
peaxkuuu.
Kontponbnas pabota No3. Xumudeckue peakinu
Tema 1.7. Coaepsxanue y4eOHOIro MaTepuaa 6
Metayibl 1 Mertannbl. OCOGEHHOCTH CTPOEHHS aTOMOB U KpUCTaII0B. PU3nyecKre CBOMCTBA METAIJIOB. 4
HEMeTaJLJIbI. Knaccugukaius MeTaxioB 1o pa3iInyHbIM pU3HaKaM. XMMHUYECKHE CBOMCTBA METAIIJIOB.
DNEeKTPOXUMHYECKUN Psiji HApsDKEHUH MeTaiioB. MeTamiorepmust.
Koppo3us MeTannoB: Xxumudeckast 1 2J1EKTPOXUMHUUYECKAs. 3aBUCHMOCTb CKOPOCTH KOPPO3UH OT YCJIOBHM
oKpyKatoten cpeanl. Kiaccudukarust Koppo3uy METauioB MO Pa3IndHbIM Mpu3HakaM. CriocoObl 3aluTh
METAJIJIOB OT KOPPO3HH.
O6mue cnocoObl nonydeHus: MmetamuioB. [louarue o Metanmmypruu. CriyiaBbl YEpHBIE U LIBETHBIE.
Hemerannbl. OcobeHHOCTH CTpoeHust aTOMOB. HeMeTauibl — mpocThie BellecTBa. 3aBUCUMOCTh CBOMCTB
TraJIOT€HOB OT UX NoJIoKeHus B [lepnonnueckoit cucreMe. OKUCIUTENBHBIE 1 BOCCTAHOBUTENBHBIE CBOMCTBA
HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJIOKEHMS B PAIY DIEKTPOOTPHULIATEILHOCTH.
IIpakTuyeckoe 3ansitue Ne/. Penienue skcriepuMeHTaIbHBIX 3a1a4 1o Teme «Metabs» 1 «HemeTanmbny 1
KonTtponbHas pabora Ne4 MeTauibl 1 HEMeTaJIbl
JlaGopaTopuas padora Ne3. MccnenoBanue BOCCTAHOBUTEIbHBIX CBOMCTB METAJIIIOB. 1
Paznea 2. OPTAHUYECKASA XUMUSA 29
Tema 2.1. \ Coaepxanue yueOHOro MaTepuaa 4




OcHoBHbIE MOHATHS
OPraHMYecKoil XuMHH
U TeOPHUsi CTPOEHHsI
OpPraHMYecKux
COCeIUHEHMIA.

IIpenmer oprannyeckoil xumuu. [IpupoaHble, HCKYCCTBEHHBIE U CUHTETHYECKNE OPIaHUYECKUE BEIIECTBA.
CpaBHEHHE OPraHNYECKUX C HEOPTaHUYECKUMU BEILIECTBAMHU.

XUMUYECKOE CTPOEHHUE KaK NOPSAJOK COEMHEHHS aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH.

Teopus crpoenus oprannueckux coequHeHnii A.M. bBytiaepoBa. OCHOBHBIE MTOJI0OKEHUS TEOPUU
XUMHYecKoro crpoenus. izomepus u nzomepsl. Xumuueckue GopMysibl 1 MOAETH MOJIEKYJI B
OPraHU4YeCKON XUMHH.

Knaccudukanus oprannueckux Bemects. Kitaccudukanuys BemecTs M0 CTPOSHUIO YIIIEPOIHOTO CKEJIeTa U
HAUIMYHIO (PYHKIIMOHAIBHBIX rpynil. 'omonoru u romonorusi. Hagana nomenxiatypst [IUPAC.

1-2

Tema 2.2.
YrieBoaopoabl U UX
NPUPOIHbIE
HCTOYHUKH.

Copep:kaHue y4eOHOTro MaTepuaa

~

AJKaHBI: TOMOJIOTUYECKHN P, ©30MEPHUS U HOMEHKJIATypa aJIKaHOB. XMMHUYECKHE CBOWCTBA AJIKAHOB
(MeTaHa, 3TaHa): FOPEHUE, 3aMELIeHUE, pa3iokKeHue, feruapupoBanue. IlpumeHeHne aakaHoB Ha OCHOBE
CBOMCTB.

[uknoankansl. ['oMo0ruyeckuii psii 1 HOMEHKIIATYpa HUKJIOAIKAHOB, UX 001mas ¢opmyina. M3omepus
[UKJIOAIKAHOB: MEXKKJIACCOBas, YIIIEPOAHOTO cKeneTa. [lonydyenne u pu3ndeckre CBOWCTBA UKIOATKAHOB.
XHUMHUYECKUE CBOWCTBA LIUKIOAIKAHOB. [Ipumenenue.

AnkeHbl. DTUJIEH, €r0 NoJyYyeHue (JeruIpUpOBaHUEM 3TaHa, IENOJUMEPHU3AIIEN TOIUITUIIEHA).
I'oMostornueckuii pst, H30Mepusi, HOMEHKJIaTypa aJIkeHOB. XMMHUYECKHE CBOMCTBA dTUJIEHA: TOPEHUE,
KauecTBEHHbIE peakInu (oOecrBedrBaHEe OPOMHOI BOJBI M pacTBOpA MEPMAHraHaTa Kajius), TuApaTanus,
nosimMepusanus. [I[pumenenne sTuineHa Ha OCHOBE CBOWCTB.

Huensl. [loHsATHE O AMEHAX KaK YTIEBOJOPOAAX C IBYMS ABOWHBIMU CBSI3IMU. CONPSKEHHBIE JUECHBI.
Xumuueckue cBoiicTBa Oyranuena-1,3 u nzonpeHa: odecrseyrBaHue OPOMHOMN BOJIbI U MTOJIMMEPU3ALUS B
Kay4yKH.

AnkuHbI. AneTuiaeH. XMMUYEeCKHe CBOMCTBA alleTUIIeHa: ToOpeHHe, o0ecliBeYMBaHNe OPOMHOMN BOJIbI, IPUCOE-
JUHEHUE XJIOPOBOIOPOJa U rujparamnus. lI[pumenenue aneTunena Ha OCHOBE CBOMCTB. MexkiaccoBas
u3zoMepus ¢ ankaaueHamu. [lonydenue aneTuaeHa MUpoIn30M MeTaHa U KapOUIHBIM CIIOCOOOM.

Apensl. benzon. Xumudeckue cBOMCTBa OEH301a: TOPEHHUE, PEAKIINHU 3aMeleHs (TaIOTeHUPOBaHHE,
HuTpoBanue). [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB. ['oMosornueckuii psia apeHos. Tomyod.
Hurtposanue Tonyona. Tporun.lIpupoansie nctounnku yrineBonopo1oB. IIpupoanslii ras: cocras,
IpUMEHEeHHE B KauecTBe TorunBa. [lonyTHbIi HeTsAHOM ra3, ero nepepadorka.Hepts. CoctaB u
nepepabotka HedTu. [leperonka nedpru. Hegrenponykrel. OkTaHOBOE YMCIIO OEH3UHOB.

JlaGopatopuas pa6ora Ned. [TonydeHue 3TUI€HA H U3YYEHUE €r0 CBOWCTB

IIpakTuyeckoe 3anaTue Ne8. Pacuernsie 3anaun. CuHTE3 peakuui
KonTtponbHast pabota Ne5 YrneBo1opo/ bl ¥ MX IPUPOAHBIE HCTOYHUKH

Tema 2.3.
Kucaopoacoaep:xamy
He OpraHuvecKue

Conep:kanue y4eOHOTro MaTepuaa

12

Cruprel. [Tomyuenue sTaHoa OpOKEHUEM TITIOKO3BI U THApPATAlUEH dTUJIeHA. [ MapoKCuibpHas TpyIma Kak
¢dbysukmonanpHas. [ToHATHE O IpeneNbHBIX OJHOATOMHBIX CIUPTaX. XMMUYECKHE CBOWCTBA ATAHOJA:
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coeTHHEHH .

B3aMMO/ICIICTBHIE ¢ HATpUEM, OOPAa30BAHKE MTPOCTHIX U CIOKHBIX 3(UPOB, OKUCICHUE B aJIbJICTHI.
[IpumeneHne 3TaHoIa HA OCHOBE CBOMCTB. METUIIOBBIN CIIUPT U €0 UCIIOJIb30BAaHNUE B KAUECTBE
XUMHUYECKOTO ChIpbsi. TOKCHYHOCTh METaHOJA U MIPAaBHJIa TEXHUKH 0€30MaCHOCTH MPHU paboTe C HUM.
MHoroaromMHble cnupThl. I30MepHs 1 HOMEHKIIATypa IPeICTaBUTENEN JBYX- U TPEXAaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KadyeCTBEHHOE OOHapyxeHue. OTaenbHbIe
MPEJCTaBUTEINN: ATUIICHIIINKOJIb, TIMIEPHH, CIIOCOOBI X MOIYy4eHUs, IPAKTUYECKOe PUMEHEHHE.

®enon. Puznyeckue 1 XuMUYecKre cBoicTBa ¢peHosa. BanMHoe BiusHUE aTOMOB B MOJIeKyIe (peHona:
B3aMMOJICHCTBHE C TUAPOKCHIOM HATPHUS U a30THOM KucaoTol. [Ipumenenue penosa Ha OCHOBE CBOMCTB.
Ansperuasl. [loustue o6 anpaerugax. Anbaeruinas rpymma kak GyHKIuoHanbHas. DopManbaerua u ero
CBOMCTBA: OKHUCJIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHUE B COOTBETCTBYIOIUN CIIUPT.
[Tonydenue anbaeru10B OKMCIEHUEM COOTBETCTBYIOIUX criupToB. [lonukonaencanus hopmanpaeruaa ¢
denomom B peronodopmansaeruaHyo cMoiry. [IpuMenenue Gpopmaiibiernia Ha OCHOBE €ro CBOMCTB.
Kap6onossie kucnotsl. [TonsiTue 0 kap6oHOBBIX KucnoTax. KapbokcunpHas rpymnmna Kak (pyHKIHOHAIbHAS.
I'oMosiornueckuit psit NpeaesbHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonydyeHne kapOOHOBBIX KUCIOT
OKHCJICHHEM aJIbJIETHI0B. XUMUYECKHE CBOMCTBA YKCYCHON KUCIIOTHI: 00IIME CBOWCTBA C MUHEPAIbHBIMU
KHCIIOTaMH U peakius drepudukanuu. [[puMeHeHne yKCyCHON KUCIOThI HaA OCHOBE CBOMCTB. Bricmime
KUPHBIE KUCIIOTHI HAa IIPUMeEpE NMaIbMUTUHOBOI U CTe€aprMHOBOW. MHOroo0pasue KapOOHOBBIX KUCIOT
(1aBeseBast KMCIIOTA KaK JJByXOCHOBHAsA, aKpHJIOBasi KUCJIOTa Kak HellpeieabHasi, OeH30iiHas KUCIIOTa KaK
apoMaTH4ecKas).

Crnoxuble 3¢upsl U xupbl. [lomyuenue cnoxHbix 23¢upoB peakiueil arepudukanuu. CioxHble 3QUphI B
npupoje, ux 3Hauenue. [IpuMeHeHne cioxHbIX 3()UpOB HA OCHOBE CBOMCTB.

XKupsl kak cnoxubie 3¢upsl. Knaccuduxamnus »xupoB. XuMU4ecKue CBOWCTBA KUPOB: THIPOIU3 U
TUIPUPOBaHUE )KUIKUX KUPOB. [IpMeHeHne KUpOB Ha OCHOBE CBOMCTB. MbLIa.

VYrineBobl. YTiaeBoabl, X KiaccupUKaIusa: MOHOcaxapuabl (TI0K03a, GPyKTO3a), Iucaxapu bl (caxapo3a)
U ToJIMcaxapuabl (Kpaxmall U LeI0103a).

['mrok03a — BemecTBO ¢ IBOMCTBEHHOUW (DYHKITMEH — aJIbIETUAOCTIHPT. XUMUUECKHE CBOMCTBA TITFOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, ClIUpTOBOE OposkeHue. [Ipumenenue
IJIFOKO3bI HA OCHOBE CBOMWCTB.

CrpoeHne u XuMHUYECKHE CBOMCTBA caxapo3bl. TeXHOIOTNYECKUE OCHOBBI IPOU3BO/ICTBA Caxapo3bl.
Kpaxman. Ctpoenne Mosiekyibl. PU3NYECKHE U XUMUYECKUE CBOMCTBA, HAXO0XKIEHUE B IPUPOJIE U
6uosiornyeckas posb. [lpumenenue.

Henmonosa. Ctpoenue, puznueckue U XuMu4yeckue cporictsa. Haxoxxienue B mpupojie u Ouosorundyeckas
poab. IIpumenenune. CpaBHEHHE CBOMCTB KpaxMala U LEJII0I03bI.

3HayeHue yrieBOJOB B JKUBOW MPUPOJIEC U )KM3HU YEITOBEKA.

IIpakTnyeckoe 3ansaTHe Ne9. CBONCTBA OJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

IpakTuuyeckoe 3ausitue Nel0. Xumudeckue CBOMCTBA albJICTHIOB
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JlabopaTopnas padora Ne5. [TonyueHne yKCyCHOM KUCTIOTHI M U3YYCHHE €€ CBOWCTB. 2
JlaGopaTtopuass paGora Ne6. PacTBopuMOCTh KHPOB, JOKA3aTENbCTBO MX HEIMPEICIBHOTO XapakTepa. 2
OmbuieHne xupoB. CpaBHEHHE CBOMCTB MblLJIa U CUHTETUYECKUX MOIOIINX CPEJICTB
KonTponbnas pabora Ne6. Kucrnopoacoaepxaiiyue opraHuuecKue COSIMHEHMS
Tema 2.4. Copep:kanue y4eOHOIro MaTepuaa 6
A3oTcoaepaxaime Awmunsl. [TonsiTne 00 aMuHax. AHUIIMH, KaK OpraHUYecKoe ocHoBaHue. [lonyueHue anunmHa u3 4
OpraHu4ecKue HUTpoOeH3oma. [I[puMeHeHe aHuIMHA HA OCHOBE CBOMCTB.
COeJUHEeHHSI. AMUHOKHCIOTBL. AMMHOKHUCIIOTHI Kak aM()OTepHbIe TU(PYHKINOHATIBHBIC OPTaHUYECKHE COSMHEHUS. XUMH-
ITosmmepsl. YeCKUE CBOWCTBA aMUHOKHCIIOT: B3aUMOJICHCTBUE CO IIET0YaMH, KUCIOTaMH U IPYT € APYroM (peakuus
noyinkoHaeHcauun). [lentuanas cBsa3p U noaunentuipl. [[pumeHeHre aMUHOKHUCIIOT HA OCHOBE CBOICTB.
benku. [lepBuunasi, BTOpU4HasA, TpPeTUYHAS CTPYKTYPHI O€TKOB. XMMHYECKHE CBONCTBA OEJIKOB: TOPEHHUE,
JeHaTypanus, TUAPOIIN3, IIBETHBIC peakuuu. bruonornyeckne GyHKIUN OEIKOB.
OCHOBHbBIE NOHITHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COeIMHEHHI. MOHOMED, TONIUMED, MTOITyYeHUE
IIOJINMEPOB peaKueil MOIMMEPU3ALNY U OJIUKOHIEHCAIIUH, CTENIEHb OJUMEPU3aLUU, CTPYKTYPHOE
3B€HO. THUIIbI NOJIMMEPHBIX LIETICH: TMHENWHBIE, pa3BETBICHHBIE, CIINUTHIE.
[Tnactmaccel. TepMmorutacTUUHbIE U TEPMOpPEAKTHUBHBIE MIacTMacchl. [Ipencrasurenu miacrmacc. BonokHa,
ux knaccupukanms. [Tonyuenue BonokoH. OTAeNnbHbIE MPEACTABUTEIN XUMUYECKIX BOJIOKOH. Kayuyku
HaTypaJIbHBIN U CUHTETHYECKHE. BynkaHu3anus Kkaydyka, pe3uHa.
IIpakTuyeckoe 3ansitue Nell. Pemienue sKcnepUMEHTANbHBIX 3a/lad HA MOJIyYeHHWE M DPAcllO3HaBaHUE 2
OpPraHUYECKUX BEIIECTB
CamocrosiTesbHasi padoTa: OATOTOBKA K 3a4€Ty C OLICHKOM 4
IIpome:kyTouyHas arTecTanus B opMe 3a4eTa ¢ OLEHKOM
Bcero: 72

JI1 XapakTepUCTUKH YPOBHS OCBOCHMSI yU€OHOI0 MaTepualla UCIOIb3YIOTCS CIeyIoIue 0003HaYeHNU:
1 — o3HaKOMUTENBHBIN (y3HABaHUE PaHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);
2 — penpOyKTUBHBIN (BBITTOTHEHHE JACATEIBHOCTH 110 00pasIly, HHCTPYKIIUHU HITH TI0/T PYKOBOJCTBOM)
3 — MPOAYKTUBHBIN (IMJITAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJHEHHE JACATEIbHOCTH, pElIeHUe MPOOIEMHBIX 33/1a4).
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3.YCJIOBHUSA PEAJIN3AIIMA ITIPOT'PAMMBI YUEBHOM JTUCIUILINHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

Peanmzanus mporpaMMel AUCIUIUIMHBI TPEOYET HAMYKS YIeOHOTO KaOWHETa.

O6opynoBanue yaeOHOTo KabUHeTA:

- HarsAHBIE TOCOOMS  (KOMIUICKTHI YYEOHBIX TaONMIl, TUIAKATOB, IOPTPETOB
BBIJIAIOIINXCS YUCHBIX ),

- XUMHYECKas IOCy/a,

- XUMUYECKHE PEAKTUBHI.

- “H(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIC CPE/ICTBA;

- SKpaHHO-3BYKOBBIE TIOCOOHS;

- OubmoTeuHbIit GOHI.

3.2. UnopmannonHoe odecneyeHne 00y4eHusl.

Ilepeyenn PeKOMeHayeMbIX yueOHBbIX U3/IaHUi, HNurepHeT-pecypcos,
JAOTMOJTHUTEIbHOM JIUTEePaTypPhI

OCHOBHBIE HICTOYHUKH:

1. Epoxun HO.M. Xumus nns npodeccuii M CHEMUAIBHOCTEH TEXHHYECKOro U
€CTeCTBeHHO-Hay4dHOoro mpoduneit: mnsa crya. yupexnenuit CIIO / FO.M. Epoxun, W.b.
KoBaneBa. — 8-e u3., crep. - M.: U3narensckuii ieHTp «Akanemus», 2021. — 496 c¢. ISBN 978-
5-4468-9909-8

JlomoHUTEIbHBIE UICTOYHUKH:

1. Opranmueckas xumusi: yueOnuk: [12+] / W. II. SxosneB, E. B. KysaeBa, E. B.
®enopona [u np.]; nox pea. U. I1. SAxkosneBa. — Mocksa: dupekr-Meaua, 2022. — 312 c.: uin.,
CXEM., TaoJI. - Pexxum JIoCTyma: no MTOJITMCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=683112

2. BaciokoBa, A. T. Anamutnueckas xumus: y4deOnuk / A. T. Bacrtokosa, M. ]I
Benensnuna. — 4-¢ u3a. — Mocksa: JlamkoB u K°, 2024. — 156 c.: wi., Tabmn., cxem. — (YueOHbIe
W3JaHuA TSt BY30B). - Pexum JIOCTyTa: o MTOJIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=709878

3. benaBun, . FO. 100 GannoB mo XMMHUHU: y4MMCS pelIaTh 3aJayd: OT HPOCTHIX /0
CaMBIX CIIOXHBIX: ydyeOHoe mocodue: [12+] / U. FO. benasun, B. I1. Cepreesa; nmox pea. B. B.
Herpe6euxoro. — a1. u3a. — Mocksa: JlaGoparopus 3nanumii, 2022. — 259 c. — Pexxum moctyma:
no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=690613

DneKTpOHHBIE U3/1aHus (3JEKTPOHHBIE PECYPCHI):

1. Poccuiickuii oOpa3oBaTenbHbIi mopTan https://www.edu.ru/

3.3. Ilpu peanuzauuum oOpa3oBaTENbHOW MPOTrpaMMbl B KOJUJIEHXKE MPUMEHSIOTCS
AIIEKTPOHHOE O0yYEHUE U TUCTAaHIIMOHHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUH.

Jlns mpoBeeHUs ayIUTOPHOM M BHEAYJUTOPHOM KOHTAKTHOM pabOThI MCIONB3YIOTCS
TEXHOJIOTHH BUIC€OKOH(PEPEHIICBA3H.

Jlns mpoBeJieHUs BCeX BHUJAOB 3aHATUH MCIONB3YeTCS 3JEKTPOHHAs MH(OPMAIMOHHO-
oOpa3oBaTenibHas cpeia By3a.
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https://biblioclub.ru/index.php?page=book&id=690613

4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHS YYEBHOM

TACIATIIAHBI

KoHTpons W OIEHKa pe3ylbTaTOB OCBOGHMSA  JUCUMIUIMHBI  OCYILECTBIIAETCS
npernojiaBaTesieM B Ipolecce TMPOBEACHHsS MPAKTHUYECKUX U JIAOOPAaTOPHBIX 3aHATHH,

TECTUPOBAaHM:A, Ha 3a4UCTEC C OHCHKOﬁ.

PesyabTaTsl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI U METOABI
KOHTPOJISl M OLleHKH
pe3yabTaToB
o0yueHust

yMeTb:

® Ha3blBaTh. M3YYEHHbIC BEIIECTBA IO TPUBUAIBHON WM
MEXKIYHapOAHON HOMEHKIAaType;

® OIpEIENsATh: BaJEHTHOCTh U CTEIEHb OKUCICHHUS XHUMHUYECKHUX
AJIEMEHTOB, TUIl XUMUYECKOW CBA3U B COCOUHEHMSX, 3apsij UOHA,
XapakTep Cpeabl B BOJHBIX pPAacTBOpax HEOPraHUYECKUX U
OpPraHUYECKHX COCIMHEHUW, OKHUCIUTEIb W BOCCTAHOBHTEID,
MPUHAJIC)KHOCTh BEIIECTB K Pa3HbIM KJacCaM HEOPraHUYECKUX U
OPraHUYECKUX COCIMHECHUM;

® XapaKTepu3OBaTh: OJJEMEHTbl MaJbIX [EPUOJIOB IO HX
nosioxxenuto B [lepuonnueckoii cucreme JI.1.MenaeneeBa; obOuiue
XUMHYECKHE CBOMCTBA METAILIOB, HEMETAIJIOB, OCHOBHEIX KJIaCCOB
HEOPraHWYECKUX U OPraHUYECKUX COCJAMHEHUM; CTPOCHUE U
XAMHYECKHE  CBOWMCTBA  M3YYEHHBIX  HEOPraHMYECKUX U
OPraHMYEeCKUX COCIMHCHUH;

® OOBSCHATH: 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa W
CTpOEHHS, MPUPOAY XMUMHUECKON CBSI3M (MOHHOM KOBAJIEHTHOM,
METaJUIMYeCKOM W BOJIOPOJIHOM), 3aBUCUMOCTH  CKOpPOCTH
XAMHUYECKON PEAKLIMU U IOJ0KEHUE XUMUYECKOTO PABHOBECHUS OT
pa3IuYHbIX (DaKTOPOB;

® BBINOJIHATE XUMHUYECKUU OKCIEPUMEHT: IO PacClO3HABAHUIO
BAKHENIIMX HEOPTAHUYECKUX U OPraHUYECKUX COCIMHEHNN;

® TIPOBOJIUTH: CaMOCTOSTEILHBIN TOUCK XUMHYECKON
uHpOpMalMMd ¢ UCIOJIB30BAHWEM  PA3JIMYHBIX HCTOYHHKOB
(Hay49HO-TIOMYNSIPHBIX UW3JIaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTtepHera);

® JCMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH Al 00paboTKU U
nepefayd XUMUYEeCKoW WH(GOpMallMd W ee TMpeACTaBIeHUS B
pa3InuHbIX hopMax;

® CBS3LIBAThH: W3yYECHHBIN Marepual co CcBoOeH
npohecCHOHATLHOM IS TENHOCTHIO;

® pemiath pacyeTHhIE 3a7adyd M0 XUMHUYECKUM (opmynam u
YpaBHEHUSM;

® UCTONB30BaTh MPHOOpETEHHbIE 3HAHUS W yMEHHS B
MPAKTUYECKON IEITENBHOCTH U ITIOBCETHEBHOM KU3HU IS
OOBSICHEHUS! XUMHYECKUX SIBICHHM, MPOUCXOISAIINX B TMPHUPOJIE,
ObITYy W Ha TPOU3BOJCTBE; OMpEACICHUS BO3MOKHOCTH
MPOTEKAHUSA XUMUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUAX U
OLEHKH HX IMOCIEACTBUM; IKOJIOTMYECKH IPAMOTHOTO ITOBEACHUS B
OKpYKaIOIIeW cpeie; ONEHKU BIUSHUS XUMHYECKOTO 3arps3HEHUS

KoHnTponbHble paboThl
TectupoBanue
3aueT ¢ OLEeHKOI
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OKpYXalolleld cpernsl Ha OpPTaHW3M 4YeJOBEKa W JPYTHE JKHBBHIC
OpraHu3Mbl;  0e3omacHoro oOpaiieHuss ¢ TOPIOYHUMH U
TOKCHYHBIMHU BELIECTBAMHU M Ja0OPATOPHBIM 000PYIOBAHUEM;
NPUTOTOBIICHHUS PACTBOPOB 33JaHHOM KOHIIEHTPAIIMH B OBITY U Ha
IPOU3BOICTBE; KPUTUIECKOW OLIEHKH JJOCTOBEPHOCTH XMUMHUUECKON
uH(pOpPMAaLIKH, TOCTYMAIOMIEH U3 Pa3HbIX HCTOYHHUKOB.

3HATH!

® CMBICII TOHSTHH: BEIIESCTBO, XHMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHbIC aTOMHAs U MOJIEKYJIIpHAsl MaCChl, MOH,
AJIOTPOIIHS, H30TOIIEL, XHAMHYeCKas CBSI3b,
3JIEKTPOOTPHUIIATEIIBHOCTh, BAJIEHTHOCTh, CTENEHb OKUCIICHUS,
MOJIb, MOJISIpHAsE Macca, MOJIIPHBIA 00BEM Ta3000pa3HbBIX
BEIIIECTB, BEIIECTBA MOJIEKYJSIPHOIO H  HEMOJIEKYJISIPHOTO
CTpOCHUS, pacTBOPBHI, JEKTPOIUT i HE3JIEKTPOJIUT,
3JIEKTPOJUTUYECKAS JHCCOIaIns, OKHCJIUTENID u
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAHOBJICHHE, TEILIOBOM
adexT peaknuu, CKOPOCTh XHMHYECKOH pEaKIuu, Karajaus,
XUMHUYECKOE PAaBHOBECHE, YIIIEPOJIHBIN CKelleT, PyHKIMOHATbHAS
rpyIa, U30Mepusi, FTOMOJIOT U,

® CMBICII OCHOBHBIX 3aKOHOB XHMHHU: COXPAHEHHS MAacCChl
BEILIECTB, MOCTOSIHCTBA COCTaBa BEUIECTB, [lepuoanueckuii 3aK0H
JI.1. MeHneneena;

® OCHOBHBLIC TEOPUH XHMUH: XAMUYECKOU CBsI3U,
AIEKTPOJIUTUYECKON JIUCCOIMAIIMN, CTPOCHUS OPTaHMYECKUX |
HEOPraHWYECKUX COCIMHEHUI;

® BAKHEWIIIKME BEIIECTBA M MATEpUAJIbl: BAXKHEHUIIINE METaUIbl U
CIUUIaBbI; CEepHasi, COJIsTHAasi, a30THAas M YKCyCHash KHUCIOTHI;
OIaropoJiHeIe Ta3bl, BOJAOPOJ, KUCIOPOJ, TaJOreHbl, IIeI0YHbIC
METaJUlbl; OCHOBHBIC, KHUCIOTHbIE U aM(pOTEpHbIE OKCHABI U
TUAPOKCHU/IbI, IIEJII0YH, YIJIEKUCIBIA U YrapHbIU ra3bl, CEpHUCTBIN
ras, aMMHaK, BOJa, TPHUPOJHBIA Ta3, MeTaH, HSTaH, JTHJICH,
aleTHIIeH, XJIOPU HATpHs, KapOOHAT U THAPOKApOOHAT HATpPHS,
kapOoHat u Qocdar Kambius, OEH30J, METAHOJ W JTAHOI,
CIOXHBIE d3(UPBI, KHUPBL, MbIJIa, MOHOCaXapuabl (TJIIOKO03a),
noJincaxapuasl (Kpaxmai U LeJUTI0103a), aHUIHH, aMUHOKUCIIOTHI,
OeNnKH, HCKYCCTBEHHbIE W CHHTETHUECKHE BOJIOKHA, Kay4YyKH,
IJIACTMACCHI;

® BKIAJ POCCUUCKHX U 3apyOEKHBIX YYEHBIX, OKa3aBIINX
HauOoJIbIIIee BIMSHIE Ha PAa3BUTHE XUMUHU.

KontposbHbIie paboThI
TectupoBanue
3ayeT ¢ OLIEHKOH
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